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[TITLE OF THE INVENTION] 
Imaging Device and Charging Device 

[Abstract] 

[Problem to be solved] 

The objective of the present invention is to provide an imaging device having a small 

built-in charge circuit and to provide a small charge circuit. 

[Solution] 

By receiving external power thorough an external DC-power receiving unit 5, a 
lithium-ion battery 4 is charged. At this time, a charge current is controlled by a 
microcomputer 1 according to a mode set on a camcorder and a temperature in a 
charge circuit block 2. 

[Scope of Claims] 

1 . An imaging device having a removable secondary battery as an operating power 
source, comprising: 

external power receiving means for receiving external power from an external power 
source other than the secondary battery; 

a charge circuit for charging the secondary battery by the received power; and 
control means for controlling a charge current that flows in the charge circuit. 

2. An imaging device as claimed in claim 1 , wherein the control means controls a 
charge current value according to a charge operating mode. 

3. An imaging device as claimed in claim 1 , further comprising detecting means for 
detecting temperature in the charge circuit, wherein the control means varies the 
charge current value according to a detected temperature. 

4. An imaging device as claimed in claim 3, wherein the control means varies the 
charge current value when a temperature in the charge circuit is a first temperature or 
higher and recovers the current value when a temperature of the charge circuit is a 
second temperature or lower. 

5. An imaging device as claimed in claim 4, wherein a difference between the first 
temperature and the second temperature is 5 degrees centigrade or more. 

6. An imaging device as claimed in one of claims 1-5, further comprising, power 
source cutoff means for cutting off electric power supplied by the secondary battery 
when a power connecting cable is connected to the external power receiving means. 

7. A charge device built in an imaging device for charging a removable secondary 
battery, comprising: 

detecting means for detecting temperature in a charge circuit; and 

control means for controlling a charge current that flows in the charge circuit, wherein, 

the control means varies a charge current value according to a temperature detected 
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by the detecting means. 

8. A charge means as claimed in claim 7, wherein the control means varies the charge 
current value when temperature in the charge circuit is a first temperature or higher and 
recovers the charge current value when temperature in the charge circuit is a second 
temperature or lower. 

9. A charge means as claimed in claim 8, wherein a difference between the first 
temperature and the second temperature is 5 degrees centigrade or more. 
[0001] 

[The Technical Field of the Invention] 

The present invention relates to an imaging device and a charge device, and more 
specifically to an imaging device having a removable secondary battery as an 
operating power source and to a charge device for charging the secondary battery. 
[0002] 
[Prior Art] 

Conventionally, common methods for charging a removable secondary battery used in 
a camcorder have been to use a dedicated charge device used for the removable 
secondary battery, or to use an AC/DC adapter with charging ability on which the 
removable secondary battery is mounted. 

There also has been a method for charging a removable secondary battery staying in a 
camcorder by means of using an AC/DC adapter with a charge circuit. In this case, a 
camcorder detects a charging state of the battery and controls the charge circuit built-in 
the AC/DC adapter based upon a detected state. 

[0003] Further, Japanese Patent Application No. H06 - 2342 discloses a camcorder 

with a built-in charge circuit 

[0004] 

[Problems to be Solved by the Invention] 

However, the above-described conventional camcorder has problems as described 
below. 

[0005] In a case of using a dedicated charged device or an AC/DC adapter with 
charging ability, it is cumbersome for a user to remove a secondary battery from a 
camcorder and mount it on a charge device. 

[0006] In a case of charging a secondary battery staying in a camcorder, charge 
circuits must be prepared by power sources (which are, for example, an AC power 
source or a car battery), because a camcorder does not have the charge circuit itself. 
And a connecting part to an AC/DC adapter becomes complicated. 
[0007] Therefore, it is desired to build a charge circuit into a camcorder. But a 
camcorder with a built-in charge circuit becomes larger if the charge circuit is not small, 
decreasing a product value. And a cost of the built-in charge circuit must be 
inexpensive. 



3 



[0008] It is well known that a charge circuit of series-regulator-type costs low. However, 
the series-regulator-type charge circuit produces heat when a larger current is fed in 
the circuit to shorten a charging time, because a power loss (power loss = (input 
voltage - output voltage) X charge current) changes to heat. If a temperature rise is 
high due to the power loss, the charge circuit will be failed by the heat. Therefore, a 
heatsink is used to avoid the heat failure. Although a charge circuit is small itself, a 
heatsink is larger than a charge circuit, resulting in a larger camcorder. 
[0009] The present invention is made to resolve above-mentioned problems. It is an 
object of the present invention to provide an image device having a smaller charge 
circuit and a smaller charge device. 
[0010] 

[Means for Solving Problem] 

An imaging device and a charge device of the present invention are constructed below: 
[0011] (1) The imaging device having a removable secondary battery as an operating 
power source comprises external power receiving means for receiving external power 
from an external power source other than the secondary battery, a charge circuit for 
charging the secondary battery by the received power, and control means for 
controlling a charge current that flows in the charge circuit. 

[0012] (2) In the imaging device according to (1), the control means controls a charge 
current value according to a charge-operating mode. 

[0013] (3) The imaging device according to (1) further comprises detecting means for 
detecting temperature in the charge circuit, wherein the control means varies the 
charge current value according to a detected temperature. 

[0014] (4) In the imaging device according to (3), the control means varies the charge 
current value when a temperature in the charge circuit is a first temperature or higher 
and recovers the current value when a temperature of the charge circuit is a second 
temperature or lower. 

[0015] (5) In the imaging device according to (4), a difference between the first 
temperature and the second temperature is 5 degrees centigrade or more. 
[0016] (6) The imaging device according to one of (1)-(5) further comprises power 
source cutoff means for cutting off electric power supplied by the secondary battery 
when a power connecting cable is connected to the external power receiving means. 
[0017] (7) A charge device built in an imaging device for charging a removable 
secondary battery comprises detecting means for detecting temperature in a charge 
circuit and control means for controlling a charge current that flows in the charge circuit, 
wherein the control means varies the charge current value according to a temperature 
detected by the detecting means. 

[0018] (8) In the imaging device according to (7), the control means varies the charge 
current value when a temperature in the charge circuit is a first temperature or higher 
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and recovers the charge current value when a temperature in the charge circuit is a 
second temperature or lower. 

[0019] (9) In the imaging device according to (8), a difference between the first 
temperature and the second temperature is 5 degrees centigrade or more. 
[0020] 

[Modes for carrying out the invention] 

An imaging device and a charge device in accordance with the present invention are 
described below referring to figures. 

[0021] Fig. 1 is a block diagram of a camcorder in accordance with the present 
invention. 

[0022] Referring to Fig. 1, a camcorder comprises a microcomputer 1 for controlling 
operations of the camcorder and charging of a secondary battery, a constant-current 
charge circuit block 2 of series-regulator type for controlling a charge current under 
control of microcomputer 1 in order to charge a secondary battery 4 and for detecting a 
charging state of the secondary battery 4 in order to transfer the detected charging 
state to the microcomputer 1 , a temperature-detecting element 3 (temperature 
detecting means) for detecting temperature in heated areas of the charge circuit block 
2 during charging and for transferring the detected temperature to the microcomputer 1. 
A voltage output by the temperature-detecting element 3 varies according to 
temperature changes in the charge circuit. 

[0023] The camcorder also comprises a lithium-ion secondary battery 4 that is one of 
operating power sources included in the camcorder and is charged by the charge block 
2, an external DC-power receiving unit 5 (external power receiving means) that is one 
of operating power sources included in the camcorder, cuts off power supplied by the 
lithium-ion battery 4 by opening a power-source changeover switch 16 (power cutoff 
means) when a DC-power connecting cable is connected, and transfers information on 
the cable connection to the microcomputer 1 , 

a power source block 6 for converting the voltage of the lithium-ion battery 4 or of the 
external DC-power receiving unit 5 into a voltage necessary for the camcorder and for 
turning on/off the power sources by instruction transferred by the microcomputer 1 , an 
LED 7 for displaying a charging state of the lithium-ion battery 4 by lighting, blinking, 
and changing a lighting period, 

[0024] a video lens 8 for collecting optical signals emitted from a subject and forming 
an image on an image plane of a CCD 9, the CCD 9 for converting the collected optical 
signals into electrical signals and for transferring the converted electric signals to a 
camera signal processing block 10, the camera signal processing block 10 for 
processing the signals output by the CCD9 into NTSC signals and transferring the 
NTSC signals to a video signal block 11, 

[0025] the video signal block 11 for processing video signals output by the camera 
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signal processing block 10 according to instructions from the microcomputer 1 in order 
to record the processed video signals on magnetic tape by using a VTR mechanism 14, 
for transferring video signals for viewing purpose to an electronic viewfinder EVF 12 in 
the process of image-taking , and for processing signals recovered from the magnetic 
tape by using the VTR mechanism 14 in order to transfer the processed signals for 
viewing purpose to the EVF 12 in the process of image-reproducing. 
[0026] The electronic viewfinder EVF 12 for viewing images reproduced from video 
signals output by the video signal block 11 in the both process of image-taking and 
image-reproducing, a VTR mechanism drive block 13 for driving the VTR mechanism 
14 according to instructions from the microcomputer 1 and for processing sensor 
signals output by the VTR mechanism 14 in order to transfer the processed sensor 
signals to the microcomputer 1, the VTR mechanism 14 that is driven by the VTR 
mechanism drive block 13, although magnetic tape is used as recording media in the 
present embodiment, semiconductor memory or a hard disk drive may be used. 
[0027] The camcorder also comprises an operating unit 15 for transferring camcorder's 
basic operations operated by switches or the like to the microcomputer 1 , the 
power-source changeover switch 16 for cutting off power supplied by the lithium-ion 
battery 4 when the DC-power connecting cable is connected to the external DC-power 
receiving unit 5, a minus leaf 17 for electrically connecting the minus terminal of the 
lithium-ion battery 4 to the camcorder body, a plus leaf 18 for electrically connecting the 
plus terminal of the lithium-ion battery 4 to the camcorder body, a battery detection part 
19 for detecting whether the lithium-ion battery 4 is connected to the camcorder body 
and transferring the detection to the microcomputer 1. A charge device comprises the 
microcomputer 1 , a charge circuit block 2, and a temperature-detecting element 3. 
[0028] Next, charge control operation is explained referring to Fig. 2 flow chart. 
[0029] Fig. 2 is a flow chart illustrating part of the whole flow processed by the 
microcomputer 1 . When there exists the lithium-ion battery in the camcorder or the 
DC-power input, the flow is repeatedly performed in a certain time interval. 
[0030] First, in step S101, it is determined whether the lithium-ion battery 4, which is a 
secondary battery, is connected to the camcorder, through a state of the battery 
detection part 19. If the lithium-ion battery is not connected to the camcorder, the 
process advances to step S110. In step S110, charging operation is stopped and the 
LED 7 is turned off. Even if charging operation is not performed, the same processes 
are performed and the flow ends. 

[0031] If the lithium-ion battery is connected to the camcorder in step S101, the 
process advances to step S102. In step S102, it is determined whether an external DC 
power is supplied to the external DC-power receiving unit 5. If an external DC power is 
not supplied, the process advances to step S110 and the flow ends. 
[0032] In step S102, if it is determined that an external DC power is supplied, then the 
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process advances to step S103. In step S103, it is determined whether charging of the 
lithium-ion battery 4 has been finished, by checking the information of the charge circuit 
block 2. If charging of the lithium-ion battery 4 has been finished, the process advances 
to step S109. In step S109, the charge circuit block 2 is turned to a state of charge 
finish and the LED is turned off to indicate a state of charge finish. The flow ends. 
[0033] In step S103, if charging of the lithium-ion battery 4 has not been finished, the 
process advances to step S104. In step S104, a mode in the camcorder is checked. It 
is determined whether the current mode in the camcorder is a chargeable mode in 
which the current DC-power in use does not exceed an acceptable value even when 
the lithium-ion battery 4 is being charged. If the current mode is not a chargeable mode, 
the process advances to step S108. In step S108, the charge circuit block 2 is 
instructed to stop charging and the LED 7 is made to blink with a frequency of 2Hz to 
indicate that charging is being stopped. The flow ends. 

[0034] In step S104, if the current mode is a chargeable mode, the process advances 
to step S195. In step S105, a temperature in the charge circuit block 2 is checked by 
measuring a DC level output by the temperature-detecting element 3. It is determined 
whether a temperature in the charge circuit block 2 is the first temperature or higher. If 
a temperature in the charge circuit block 2 is the first temperature or higher, then the 
process advances to step S108. In step S108, the charge circuit block 2 is turned to a 
state of charge stop. The flow ends. 

[0035] In step S105, if a temperature in the charge circuit block 2 is lower than the first 
temperature, then the process advances to step S106. In step S106, it is determined 
whether a temperature in the charge circuit block 2 is the second temperature or lower. 
If a temperature in the charge circuit block 2 is not lower than the second temperature, 
then the process advances to step S108. The flow ends. 
[0036] In step S106, if a temperature in the charge circuit block 2 is the second 
temperature or lower, then process advances to step S107. In step S107, the charge 
circuit block 2 is turned to a state of charging, and the LED 7 is made to blink with a 
frequency of 1 Hz to indicate that charging is in progress. The flow ends. 
[0037] Referring to Fig. 3, the charging characteristic in the above flow will be 
described. 

[0038] Fig. 3 illustrates charging characteristics when the lithium-ion battery 4, which is 
a secondary battery, is charged. Charging current, battery terminal voltage, and 
temperature in the charge circuit versus time are illustrated. 

[0039] Referring Fig. 3, when charging starts, the maximum charging current is applied 
to the camcorder. As time lapses, temperature in the charge circuit increases and 
reaches the first temperature at point A. Then, charging is stopped temporarily because 
the temperature is higher than the first temperature, as described in Fig. 2. 
[0040] By performing the above-described charge control, a charge device to be built in 
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the camcorder can be smaller, and the camcorder also can be smaller. The external 

DC-power receiving unit 5 also can be smaller. 

[0041] 

[Effect of the Invention] 

As has been described above, according to the present invention, since an imaging 
device having a removable secondary battery as an operating power source comprises 
external power receiving means for receiving external power from an external power 
source other than the secondary battery, a charge circuit for charging the secondary 
battery by the received power, and control means for controlling a charge current that 
flows in the charge circuit, the imaging device can have a small built-in charge circuit 
and makes it possible to have a low cost. 

[0042] Further, since the control means controls a charge current value according to a 
charge-operating mode, it is possible to decrease power-consumption expense 
because it is not necessary that the maximum power of the external power fills a total 
of power necessary for charging and power necessary for basic operation. 
[0043] Further, sine the imaging device comprises detecting means for detecting 
temperature in the charge circuit and the control means varies the charge current value 
according to a detected temperature, a temperature in the charge circuit can be 
accurately detected. This makes it possible for the image device to have a smaller 
built-in charge circuit. 

[0044] Further, since the control means varies the charge current value when a 
temperature in the charge circuit is a first temperature or higher and recovers the 
current value when a temperature of the charge circuit is a second temperature or 
lower, this makes it possible to shorten charging time very much. 
[0045] Further, since a difference between the first temperature and the second 
temperature is 5 degrees centigrade or more, a charging current does not change in 
short time. This makes it possible to perform stable charging. 

[0046] Further, since power source cutoff means cuts off electric power supplied by the 
secondary battery when a power connecting cable is connected to the external power 
receiving means, this makes it possible to perform stable charging. 
[0047] Further, since a charge device built in an imaging device for charging a 
removable secondary battery comprises, detecting means for detecting a temperature 
in a charge circuit, and control means for controlling a charge current that flows in the 
charge circuit, wherein the control means varies the charge current value according to 
a temperature detected by the detecting means, it is not necessary to have heatsink for 
circuit protection purpose or to make the heatsink smaller. This can prevent the imaging 
device from becoming larger. 

[0048] Further, since the control means varies the charge current value when 
temperature in the charge circuit is a first temperature or higher and recovers the 
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charge current value when temperature in the charge circuit is a second temperature or 

lower, this makes it possible to shorten charging time very much. 

[0049] Further, since a difference between the first temperature and the second 

temperature is 5 degrees centigrade or more, a charge current does not change in 

short time. This makes it possible to perform stable charging. 

[Brief Description of the Drawings] 

Fig. 1 is a block diagram of a camcorder in accordance with the present invention. 
Fig. 2 is a flow chart illustrating charge control operations in accordance with an 
embodiment of the present invention. 

Fig. 3 is a graph illustrating a charging characteristic in accordance with an 
embodiment of the present invention. 
[Explanations of Letters and Numerals] 
microcomputer 1 (control means) 
charge circuit block 2 

temperature detecting element 3 (detecting means) 
lithium-ion battery 4, 

external DC-power receiving unit 5 (external power receiving means) 
power source circuit block 6 

power source changeover switch 16 (power source cutoff means) 



Figure 1: 
CAMCORDER 



1 


MICROCOMPUTER (control means) 


2 


CHARGE CIRCUIT BLOCK 


3 


TEMPERATURE-DETECTING ELEMENT 


4 


SECONDARY BATTERY 


5 


EXTERNAL DC-POWER RECEIVING UNIT (external power receiving means) 


6 


POWER SOURCE BLOCK 


8 


VIDEO LENS 


10 


CAMERA SIGNAL PROCESSING BLOCK 


11 


VIDEO SIGNAL BLOCK 


12 


DISPLAY DEVICE EVF 


13 


VTR MECHANISM DRIVE BLOCK 


14 


VTR MECHANISM 


15 


Operating Unit 


16 


POWER-SOURCE CHANGEOVER SWITCH 


17 


MINUS LEAF 



9 



18 PLUS LEAF 

1 9 BATTERY DETECTION PART 



Figure 2: 

START 

5101 IS SECONDARY BATTERY CONNECTED? 

51 02 IS DC-POWER CONNECTED? 

5103 HAS CHARGING BEEN FINISHED? 

5104 CHARGEABLE MODE? 

5105 FIRST TEMPERATURE OR HIGHER? 

5106 SECOND TEMPERATURE OR HIGHER? 

5107 START AND RESTART OF CHARGING 
INDICATION OF CHARGING 

5108 STOP OF CHARGING 
INDICATION OF CHARGING STOP 

5109 FINISH OF CHARGING 
INDICATION OF CHARGING FINISH 

5110 STOP AND NON OF CHARGING 
INDICATION OF NON-CHARGING 
END 



Fig. 3 

CHARGE CIRCUIT TEMPERATURE (C) 
CHARGING VOLTAGE (V) 
CHARGING CURRENT (A) 
CHARGING TIME (T) 

CHARGE CIRCUIT TEMPERATURE 
BATTERY TERMINAL VOLTAGE 
CHARGING CURRENT 



FIRST TEMPERATURE 
SECOND TEMPERATURE 
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